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This  report  cites  results  of  s  technlcsl  investigation  as  to  the  dam's  adequacy. 
The  Inspection  and  evaluation  of  the  dam  Is  as  prescribed  by  the  National  Dam 
Inspection  Act,  Public  Lam  92*-367.  The  technical  Investigation  Includes  visual 
inspection,  review  of  available  design  sad  construction  records,  and  preliminary 
structural  and  hydraulic  and  hydrologic  calculations,  as  applicable.  Aa 
assessment  of  the  dam's  general  condition  is  included  in  the  report. 
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MPLV  IIKFKII  TO 

NAPEN-N 

AhR  091 

Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Barbours  Pond  Oam  in  Passaic 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  tiie  dam's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Barbours  Pond  Dam,  iiu daily  listed  as  a  high 
hazard  potential  structure,  but  reduced  to  a  significant  hazard  potential 
structure  as  a  result  of  this  inspection,  is  judged  to  be  in  satisfactory 
overall  condition  and  the  spillway  is  considered  adequate.  To  ensure 
adequacy  of  the  structure,  the  following  actions,  as  a  minimum,  are 
recomnended : 

a.  The  following  actions  shoul  i  be  compl')t»'d  within  six  months  trom  lii 
date  of  approval  of  tiii.s  report: 

(1)  Remove  excessive  growth  from  the  embankment  '.lopts. 

(2)  Fill  and  regrade  eroded  areas  on  efn-  upstreaiu  la  to  oi  tne  uam. 


(3) 

Re  pa  i  r 

and  test  tiu‘ 

ga  t  va 1 ve  1  or 

tlie  1  2-  i  in  h  il i  a  i  n 

(4) 

Re  pa  i  r 

deteriorated 

concrete  on  tnt 

■  clowns  treaiii  r.-L.tii 

b.  The  owner  should  develop  written  operating  procedures  ..inu  a  perO'Uj 
maintenance  plan  to  inisure  the  safely  of  the  dam  witli in  one  year  ti\*'n  tie 
date  of  approval  >1  this  report. 

c.  An  emergency  action  plan  should  be  developed  wiiich  outlines  actions 
to  be  taken  by  tlie  owner  to  minimize  the  aown;^tream  effet  ts  t)t  an  en.ergv  nc  , 
at  the  dam  within  six  months  Irom  the  date  of  approval  i>i  Uiis  repoi  i  . 
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1  CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS  i 

This  dam  was  inspected  on  18  August  1980  by  Louis  Berger  and  Associates, 

Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law 
92-367. 

Barbours  Pond  Dam,  initially  listed  as  a  high  hazard  potential  structure, 
but  reduced  to  a  significant  hazard  potential  structure  as  a  result  of  this 
inspection,  is  judged  to  be  in  satisfactory  overall  condition  and  tlie 
spillway  is  considered  adequate.  To  ensure  adequacy  of  the  structure,  the 
following  actions,  as  a  minimum,  are  recommended: 

a.  The  following  actions  should  be  completed  within  six  months  from  the 
date  of  approval  of  this  report: 

(1)  Remove  excessive  growth  from  the  embankment  slopes. 

(2)  Fill  and  regrade  eroded  areas  on  the  upstream  face  of  the  dam, 

(3)  Repair  and  test  the  gate  valve  for  the  12-inch  drain  pipe. 

(4)  Repair  deteriorated  concrete  on  the  downstream  retaining  wall. 

b.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 

c.  An  emergency  action  plan  sl^ould  be  developed  which  outlines  actions 
to  be  taken  by  the  owner  to  minimize  the  downstream  effects  of  an  emergency 
at  the  dam  within  six  months  from  the  date  of  approval  of  this  report. 
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NAIEN-H 

Honorable  Brendan  T.  Byrne 


A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofinan,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Roe  of  the  Eighth  District.  Under  the  provision 
of  the  Freedom  of  Information  Act,  the  inspection  report  will  be  subject  to 
release  by  this  office,  upon  request,  five  days  after  the  date  of  this 
letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  re cofiunenda cions  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely , 

I  Incl 
As  stated 


JAMES  C.  TUN 

Colonel ,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Holman,  P.C.,  DepnLy  Di  i*ecLor 

Division  of  Water  Resources 

N.J.  Dept,  of  Enviionmenlal  ProLecl  ion 

P.O.  Box  CN029 

Trenton,  NJ  08625 

Mr .  J  ohn  0 ' Dowd ,  Ac  t i ng  Ch i e  I 
Bureau  of  Flood  Plain  RegulaLion 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 
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ASSESSMENT  OF  ] 

GENERAL  CONDITIONS 


Barbours  Pond  Dam  is  considered  to  be  in  a  satisfactory 
overall  condition.  Its  spillway  has  adequate  capacity  to 
accommodate  the  100-year  design  flood.  It  is  recommended 
that  the  dam's  hazard  classification  be  downgraded  to 
significant  because  a  dam  failure,  while  causing  consider¬ 
able  downstream  flood  damage,  would  probably  not  result  in 
loss  of  life.  Remedial  actions  recommended  to  be  undertaken 
in  the  near  future  include  (1)  removal  of  excessive  growth 
from  the  embankment  slopes,  (2)  filling  and  regrading  of 
eroded  areas  on  the  upstream  face  of  the  dam,  (3)  repair  and 
testing  of  the  gate  valve  for  the  12-inch  drain  pipe, 

(4)  repair  of  deteriorated  concrete  on  the  downstream 
retaining  wall,  (5)  formalization  of  operation  and  mainte¬ 
nance  procedures,  and  (6)  development  of  an  emergency  action 
plan  and  downstream  warning  system  to  minimize  the  hazard 
potential  at  this  dam. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Reconuuended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314-  The  purpose  of  Phase  I  Investiga¬ 
tion  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property .  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections .  Detailed  investigation ,  and 
analyses  involving  topographic  mapping,  subsurface  inves¬ 
tigations  ,  testing ,  and  detai led  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation ;  however , 
the  investigation  is  intended  to  identify  any  need  for 
such  studies . 

In  reviewing  this  report ,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature .  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected . 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  ^'Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff)  ,  or  fractions 
thereof  -  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies ,  considering  the  size  of  the  dam ,  its  general 
condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT  ' 

NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM  BARBOURS  POND  DAM  FED  #  NJ00241 
and^W‘Td''“FTO^ 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act^  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  Contract  FPM-36  between  Louis 
Berger  &  Associates,  Inc.  and  the  State  of  New 
Jersey  and  its  Department  of  Environmental 
Protection,  Division  of  Water  Resources.  The 
State,  in  turn,  is  under  agreement  with  the  U.S. 
Army  Engineer  District,  Philadelphia  to  have  this 
inspection  performed . 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Barbours 
Pond  Dam  and  appurtenant  structures  and  to  deter¬ 
mine  if  the  dam  constitutes  a  hazard  to  huiaan  life 
or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Barbours  Pond  Dam  is  a  142-foot-long,  20-foot-high, 
earth-fill  dike  (crest  elevation  327.2)  with  a 
steel  sheeting  cut  off  that  extends  from  elevation 
325.5  down  to  bedrock.  The  embankment  has  a  crest 
width  of  13  feet  and  1.5H:IV  slopes.  A  2-foot- 
thick,  4.5-foot-high  concrete  retaining  wall  is 
located  at  the  downstream  toe  of  the  dam.  This 
66-foot-long  wall  is  situated  about  35  feet  down- 
slope  from  the  crest  and  extends  between  two  bed¬ 
rock  outcrops  that  border  the  embankment  at  both 
ends .  An  outlet  drain  consisting  of  a  9 8- foot- 
long,  12-inch-diameter,  cast  iron  pipe  is  located 
69  feet  from  the  right  abutment  at  invert  elevation 
307.2.  Control  valves  are  located  in  valve  chambers 
situated  (1)  at  the  downstream  toe  adjacent  to  the 
retaining  wall  and,  (2)  on  the  upstream  toe  with 
the  top  of  the  chamber  3  feet  below  normal  pool 
elevation.  The  primary  outlet  for  this  lake  is 
located  approximately  600  feet  north  of  the  dam 
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and  consists  of  a  42-foot-wide  overflow  weir,  the 
sill  of  which  was  f ouiued  by  a  rock  cut  in  the 
basalt  bedrock  at  elevation  320,  The  hydraulic 
control,  however,  lies  about  43  feet  downstream  at 
the  16-f oot-wide  opening  of  the  Mountain  Avenue 
Bridge . 

b.  Location 

Barbours  Pond  Dam  is  located  within  the  Garrett 
Mountain  Reservation  slightly  east  of  Mountain 
Avenue  and  approximately  1,000  feet  north  of  the 
intersection  of  that  roadway  and  Rifle  Camp  Road 
in  West  Paterson,  New  Jersey. 

c.  Size  Classification 

Barbours  Pond  Dam  is  approximately  20  feet  high 
and  impounds  an  estimated  202  a ere- feet  of  water 
at  maximum  pool  elevation.  Based  on  the 
Guidelines  for  Safety  Inspection  of  Dams ,  this 
dam  is  in  the  small  size  category. 

d.  Hazard  Classification 

Although  Barbours  Pond  Dam  is  located  in  a 
populated  area,  it  is  recommended  that  the  hazard 
classification  be  downgraded  to  significant  on 
the  basis  of  historical  evidence,  a  1945  failure, 
which  suggests  that  a  dam  failure  at  this  loca¬ 
tion,  while  causing  considerable  flood  damage 
downstream,  would  probably  not  result  in  loss  of 
life  because  the  New  Street  Dam  and  Reservoir 
immediately  downstream  has  the  proven  ability  to 
contain  a  flood  wave  from  Barbours  Pond  without 
failing  (see  Section  5,  5 . Ib-Exper ience  Data) 

e .  Ownersh ip 

Barbours  Pond  Dam  is  owned  by  the  Passaic  County 
Park  Commission,  Lambert  Castle^  Valley  Road , 
Paterson,  N.J.  07503. 

f.  Purpose  of  Dam 

Barbours  Pond  is  utilized  solely  for  recreat ion.i !. 
purposes . 

g.  Design  and  Construction  History 

Particulars  of  the  original  design  and  construction 
of  Barbours  Pond  Dam  are  uncertain  and  apparently 
undoefumented  although  it  is  known  that  the  Barbour 
Flax-Spinning  Company  created  the  pond  in  the  late 
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1870s  for  use  by  their  industrial  complex  in 
Paterson.  Prior  to  1945,  the  property  was  acquired 
by  the  Passaic  Valley  Water  Commission,  which  re¬ 
designed  the  north  dike  (Barbours  Pond  Dam  App.  No. 
402)  following  its  failure  in  July  1945.  Recon¬ 
struction  was  completed  by  October  1946,  but 
refilling  of  the  pond  was  not  allowed  until  August 
1947  when  the  spillway  crest  (located  elsewhere  on 
the  lake)  had  been  lowered  from  elevation  324  to 
320. 

h.  Normal  Operational  Procedures 

The  only  regulating  device  at  Barbours  Pond  Dam  is 
the  12  inch  drain  located  idi  the  center  of  the  dam. 
There  are  no  specific  operating  procedures  govern¬ 
ing  the  regulation  of  either  control  valve  for  this 
outlet. 


1.3  PERTINENT  DATA 

a.  Drainage  Area 

The  drainage  area  for  Barbours  Pond  Dam  is  0.6 
square  miles  consisting  of  an  undeveloped  heavily 
wooded  mountain-top  reservation. 

b.  Discharge  at  Damsite 

Maximum  known  flood  at  damsite  -  637  cfs  (1945) 

Spillway  capacity  (at  maximum  pool  elevation  - 
1206  cfs 


c.  Elevation  (feet  above  NGVD) 

Top  Dam 

Recreation  pool 
Spillway  crest 

Streambed  at  centerline  of  dam 

d.  Reservoir 


+327.2 
+320.0 
+320.0 
+  307.2 


Length  of  maximum  pool  -  2,250  feet 

Length  of  recreation  pool  -  2,000  feet 

e.  Storage 

Recreation  pool  -  108  acre-feet 

Top  of  dam  -  202  acre-feet 


I 


i 
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f.  Reservoir  Surface 


[ 


Top  of  dam  (maximum  pool)  -  15.9  acres 

Recreation  pool  -  11  acres 


g.  Dam 

Type 

Length 
Height 
Top  width 
Side  slopes 
Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


Earth  with  steel 
sheeting  cutoff 

-  142  feet 
20  feet 

-  13  feet 

-  1.5H:1V 

-  2-Zone:  impervious 
embankment  upstream 
None 

Steel  sheet  piling 
None  recorded 


h.  Diversion  and  Regulating  Tunnel 
None 


i.  Spillway 


Type 

Total  length  of  weir 
Crest  elevation 
Gates 

U/S  Channel 
D/S  Channel 


Channel  excavated 
through  bedrock 
42  feet 
-  +320 

None 
None 

Steep-sided  channel 
excavated  in  basalt 
bedrock  leading  to 
concrete  flume 


j.  Regulating  Outlets 

1-12  inch  diameter,  low  level  drain  with  control 
valves  located  on  both  upstream  and  downstream  toe. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

There  is  no  information  available  pertaining  to  the 
original  design  of  Barbours  Pond  Dam.  However, 
details  of  the  redesigned  dam  were  available  from 
plans  prepared  by  the  Passaic  Valley  Water  Commis¬ 
sion  in  1946  following  the  original  dam's  failure. 
In  addition,  information  contained  in  the  1946  Dam 
Application  Report  provided  the  hydraulic  criteria 
and  physical  parameters  utilized  in  determining  the 
design  flood,  modification  of  the  spillway's  crest 
elevation,  and  the  dam  design. 

2.2  CONSTRUCTION 

Little  information  is  available  regarding  the 
actual  construction  of  the  dam,  although  field 
reconnaisance  reveals  construction  followed  the 
plans  quite  closely.  The  one  exception  is  the 
slope  of  the  downstream  embankment,  which  appears 
to  be  1.5H:1V  rather  than  2H:1V  as  indicated  on 
the  plans.  However,  inspection  reports  prepared 
by  an  engineer  of  the  State  Division  of  Water 
Policy  and  Supply  indicate  that  the  dam  was  built 
exactly  as  des igned.  The  steel  sheeting  cutoff 
went  to  bedrock,  which  at  this  location  consists  of 
basalt  originally  laid  down  as  a  lava  flow  during 
the  Triassic  period.  This  hard,  fine  grained 
igneous  rock  provides  an  excellent  foundation  for 
the  dam,  although  light  seepage  could  be  expected 
in  time  due  to  fracture  permeability  in  the  upper 
reaches  of  the  foundation . 

2.3  OPERATION 


There  is  no  information  available  with  respect  to 
the  dam's  operation  since  its  reconstruction  in 
1946,  with  one  exception.  Shortly  after  the  pond 
was  allowed  to  refill  in  1946 ,  an  inspection 
revealed  the  presence  of  light  seepage  some 
distance  beyond  the  downstream  retaining  wall. 
Apparently  the  dam  and  spillway  have  functioned 
satisfactorily  since  the  1946  modifications. 

2.4  EVALUATION 

a.  Availability 

Sufficient  design  data  were  obtained  to  assess  the 
hydrologic  and  hydraul ic  capacity  of  the  pond  and 


dam.  The  structural  stability  of  tlie  dam  can  be 
assessed  from  details  of  the  embankment,  sheeting, 
and  foundation  described  on  the  plans. 

Adequacy 

The  data  available  for  review  are  considered 
adequate  to  perform  a  valid  assessment  of  the  dam's 
existing  condition  and  overall  stability. 

Validity 

The  1945  H&H  design  criteria  utilized  are  outdated 
with  respect  to  contemporary  design  parameters.  In 
addition,  as-built  modifications  were  not  included 
in  the  original  calculations.  Accordingly ,  these 
data  were  recalculated  using  current  H&H  criteria, 
as  depicted  in  the  appendix. 


SECTION  3  -  VISUAL  INSPECTIOtJ 


3.1  FINDINGS 


a.  General 

Visual  inspection  of  Barbours  Pond  Dam  was  con¬ 
ducted  on  August  19,  1980.  The  lake  level  at  the 
time  was  several  inches  below  the  spillway  crest 
and  no  discharge  was  observed  in  the  channel 
immediately  downstream  of  the  spillway.  The  over¬ 
all  condition  of  the  dam  appeared  satisfactory 
although  some  remedial  measures  are  warranted,  as 
noted  below. 

b.  Dam 

The  embankment  grad^^s  smoothly  into  the  bedrock 
abutments  at  both  ends  of  the  dam.  The  crest  of 
the  dam  consists  of  a  well-compacted,  heavily- 
traveled  foot  path  with  good  horizontal  alignment. 
Some  erosion  was  noted  on  the  upstream  face  as 
were  several  small  trees  and  some  light  brush.  The 
erosion  appears  to  be  due,  primarily,  to  foot 
traffic,  although  several  runoff  gullies  up  to 
2-feet  in  width  were  noted.  The  downstream  slope 
is  covered  by  trees  up  to  18  inches  in  diameter 
and  light  brush.  The  embankment  appears  stable 
and  no  slumping  or  cracking  was  noted,  although  the 
downstream  slope,  as  determined  with  a  hand  level, 
is  steeper  than  indicated  on  the  plans.  There  is 
no  discharge  at  this  damsite,  although  dewatering 
is  possible  utilizing  the  low-level  drain  located 
at  the  center  of  the  dam.  The  ground  some  50  to  60 
feet  beyond  the  downstream  toe  of  the  dam  was 
slightly  damp  but  no  seepage  was  noted  during  the 
inspection. 

c.  Appurtenant  Structures 

The  design  plans  indicate  the  presence  of  two  con¬ 
trol  valves  for  the  12-inch  drain.  However,  only 
the  valve  chamber  on  the  downstream  toe  was 
observed  since  the  top  of  the  chamber  located  on 
the  upstream  embankment  is  3  feet  below  the  lake's 
normal  pool  elevation.  The  steel  cover  plate  was 
missing  f rom  the  downstream  chambe r ,  which  con¬ 
tained  a  considerable  amount  of  litter  and  debris. 
The  gate  wheel  is  missing  and  the  stem  coultl  not  be 
seen  through  the  litter.  The  downstream  retaining 
wall  exhibited  some  spalling  and  minor  surface 
cracking,  but  generally  appeared  to  be  in  good  con¬ 
dition.  No  signs  of  significant  movement  of  the 
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wall  were  noted,  although  the  growth  of  a  large 
tree  against  the  valve  chamber  is  displacing  this 
structure,  and  the  corresponding  wall  section,  a 
small  amount  in  the  downstream  direction.  The  12- 
inch-diameter  drain  protruding  from  the  base  of  the 
wall  appeared  rusty  but  clear  at  the  time  of  the 
inspection. 

d.  Reservoir  Area 

As  part  of  Garrett  Mountain  Reservation,  the  lake 
and  drainage  area  is  protected  against  surrounding 
development  and  is  composed  of  first-growth  wood¬ 
lands.  Bedrock  outcrops  are  common  along  the 
shoreline,  which  rises  abruptly  from  the  lake  sur¬ 
face.  The  terrain  is  relatively  steep  and  irregu¬ 
lar  due  in  part  to  the  bedrock  outcrops  and  glacial 
scouring . 

e .  Downstream  Channel 

The  channel  below  the  dam  no  longer  functions  as  an 
outlet  for  the  lake  except  in  the  event  of  an  emer¬ 
gency  drawdown.  It  is  lightly  wooded  and  extends 
to  Mountain  Avenue,  which  forms  the  eastern 
boundary  of  the  New  Street  Reservoir.  The  princi¬ 
pal  ou tlet  channel  located  at  the  north  end  of  the 
lake  has  a  rather  steep  gradient  with  near  vertical 
sides  excavated  in  the  bedrock.  A  steep  concrete 
flume  has  been  constructed  just  downstream  of  the 
New  Street  Reservoir  Dam  to  insure  containment  of 
the  runoff  from  both  bodies  of  water.  The  channel 
and  flume  were  both  clear  of  debris  or  other  signif¬ 
icant  impediments  at  the  time  of  inspection. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Operational  procedures  were  not  physically  observed 
by  the  inspection  team.  Communication  with  person¬ 
nel  of  the  Passaic  County  Park  Commission  indicates 
that  there  are  no  formal  operational  regulations  in 
force  at  this  dam  nor  are  any  considered  necessary 
in  view  of  the  high  capacity  of  the  uncontrolled 
spillway . 

4.2  MAINTENANCE  OF  DAM 

Maintenance  at  this  dam  is  presently  limited  to 
landscaping  and  groundskeeping,  which  is  performed 
as  part  of  the  Park  Commission's  daily  routine 
maintenance  program.  Periodic  inspections  are 
conducted  and  repairs  undertaken  as  permitted  by 
funding  considerations . 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operational  facility  at  this  dam  is  the 
12-inch  diameter  drain,  which  apparently  has  not 
been  opened  in  recent  years.  Moreover,  the  valve 
must  be  considered  inoperative  until  such  time  as 
the  gate  wheel  is  replaced  and  the  valve  is  tested 
for  f unctionability .  It  does  not  appear  that  this 
dam  component  is  included  among  the  general  mainte¬ 
nance  tasks  performed  by  Park  Commission  Personnel. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

Park  Commission  personnel  monitor  the  area  during 
periods  of  heavy  storms.  They  do  not  have  a 
formalized  plan  for  contacting  civil  defense  or 
other  authorities,  but  rely  on  their  own  monitoring 
and  in-house  methods  of  alerting  local  authorities. 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

Due  to  the  self -regulatory  nature  of  this  impound¬ 
ment  ,  operational  procedures  are  cons idered  ade¬ 
quate,  although  it  is  felt  that  more  vigorous 
maintenance  should  be  applied  to  the  downstream 
embankment  with  particular  emphasis  placed  on  the 
proper  care  and  periodic  operation  of  the  valve  and 
valve  chamber. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data 

In  accordance  with  the  criteria  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  it  has 
been  determined  that  Barbours  Pond  Dam  is  small  in 
size  and  of  significant  hazard.  Accordingly,  a 
100-year  frequency  event  was  selected  as  the  design 
storm.  An  inflow  hydrograph  for  the  drainage  area 
of  Barbours  Pond  was  calculated  using  precipitation 
data  from  Technical  Paper  40  and  NOAA  Technical 
Memorandum  NWS  Hydro-35.  The  inflow  to  the  Pond 
for  the  selected  100-year  storm  was  computed  uti¬ 
lizing  the  HEC-1  computer  program.  The  calculated 
peak  flow  to  Barbours  Pond  was  1,118  cfs,  and  rout¬ 
ing  reduced  the  peak  to  617  cfs.  The  maximum 
spillway  discharge  capacity  before  overtopping  the 
dam  is  approximately  1,206  cfs.  Thus ,  the  spillway 
can  accommodate  the  design  flood  and  is  therefore 
considered  adequate. 

b.  Experience  Data 

There  are  no  stream  flow  records  available  for  the 
stream  flowing  into  the  Barbours  Pond  Dam.  The  Dam 
Application  Report  for  the  1946  reconstruction  of 
the  dam  (Application  No.  402)  indicates  that  the 
design  flow  was  690  cfs.  A  letter  from  the  Passaic 
Valley  Water  Commission  dated  Aug.  29,  1945 
addressed  to  the  N.J.  Department  of  Conservation 
indicates  that  the  maximum  flow  over  the  weir  of 
the  original  dam  before  its  failure  was  calculated 
to  be  637  cfs  on  the  basis  of  measured  depth  of 
water  over  the  weir.  As  a  result  of  the  dam 
breach,  approximately  60  million  gallons  emptied 
directly  into  the  New  Street  Reservoir  in  a  very 
short  period  of  t ime  and  it  was  necessary  to  close 
the  valves  to  its  distribution  system.  There  is  no 
record  of  any  additional  damage  to  the  downstream 
dam  and  appurtenances  other  than  silt  in  the  lines 
and  a  loss  of  water  pressure  due  to  removal  of  the 
reservoir  from  the  system.  When  Barbours  Pond  Dam 
was  rebuilt,  a  by-pass  channel  was  constructed  to 
conduct  discharges  around  the  New  Street  Reservoir. 
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Visual  Observation 


c  • 


The  present  spillway  at  the  lake  consists  ot  an 
opening  under  the  Mountain  Avenue  bridge.  The  top 
of  the  bridge  is  at  approximately  the  same  eleva¬ 
tion  as  the  top  of  the  dam.  However,  between  the 
right  abutment  of  the  dam  and  the  Mountain  Avenue 
bridge  the  pond  shoreline  is  a  few  feet  lower  in 
elevation.  At  the  time  of  inspection  the  water 
level  was  below  the  spillway  crest  elevation.  The 
pond  shorelines  appear  stable.  Rock  outcroppings 
form  a  large  portion  of  the  shoreline  near  the  dam. 
The  bottom  of  the  channel  under  the  Mountain  Avenue 
bridge  was  cut  into  the  existing  basalt  bedrock. 

d.  Overtopping  Potential 

Because  the  opening  under  the  Mountain  Avenue 
bridge  constitutes  a  spillv;ay  of  almost  twice  the 
required  capacity,  there  is  no  potential  for  the 
overtopping  of  the  dam  during  a  100-year  frequency 
flood.  Even  if  a  higher  intensity  flood  were  to 
occur,  the  rising  waters  would  spill  first  through 
a  low  spot  in  the  pond  shoreline  before  the  dam 
could  be  overtopped . 

e.  Drawdown 

The  pond  can  be  dewatered  down  to  elevation  307.2 
in  approximately  6.8  days.  This  could  be  accom¬ 
plished  by  opening  the  two  gate  valves  (one  up¬ 
stream,  the  other  downstream)  of  the  12-inch- 
diameter  drain  pipe.  However,  neither  valve 
appears  to  be  operable. 
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SECTION  6  -  STRUCTURAL  STABILITY 
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6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation 

Based  on  the  visual  inspection,  the  Barbours  Pond 
Dam  appears  to  be  in  sound  structural  condition. 
There  was  no  evidence  either  on  the  slopes  or  at 
the  crest  of  the  dam  embankment  of  any  movement, 
settlement,  or  seepage.  The  abutments  of  the  dam 
blend  well  into  the  adjacent  rock  outcrops.  The 
downstream  slope  is  heavily  overgrown  with  trees. 
The  retaining  wall  at  the  toe  of  the  downstream 
slope  appears  in  satisfactory  condition  with  no 
indication  of  movement  or  structural  cracking. 

Only  a  few  areas  of  the  concrete  surface  show 
minor  spalling  and  hairline  cracking. 

b.  Design  and  Construction  Data 

Structural  des ign  calculations  and  stability  analy¬ 
ses  for  either  the  original  or  the  reconstructed 
dam  were  not  available  for  this  dam.  Based  on 
field  observations  and  drawings  prepared  by  the 
Passaic  Valley  Water  Commission  in  1946,  the  dam  is 
constructed  on  underlying  bedrock  and  has  a  steel 
sheeting  cut-off  curtain.  Its  downstream  toe  is 
anchored  against  a  retaining  wall,  which  also 
appears  founded  on  bedrock.  Based  on  these  data, 
the  dam  is  believed  to  be  conservatively  designed 
and  structurally  stable. 

c.  Operating  Records 

Written  operating  records  are  non-existent. 

d.  Post  Construction  Changes 

There  is  no  record  of  post  construction  changes  to 
this  dam,  which  was  reconstructed  in  1946. 

e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  and,  due  to 
its  embankment  height/width  ratio,  it  has  negligi¬ 
ble  vulnerability  regarding  earthquake  loading 
intensities  because  it  is  statically  stable.  Ex¬ 
perience  indicates  that  dams  in  Zone  1  will  have 
adequate  stability  under  dynamic  loadings  if  stable 
under  static  loading  conditions . 


SECTION  7  -  ASSESSMENTS/RECOMMENDATIONS/ 
REMEDIAL  ACTIONS 


7.1  DAM  ASSESSMENTS 

a.  Safety 

Subject  to  the  inherent  1 imitations  of  the  Phase  I 
visual  inspection,  the  Barbours  Pond  Dam  is  judged 
to  be  in  a  satisfactory  overall  condition.  The 
spillway  has  more  than  sufficient  capacity  to 
handle  the  design  flood  and  the  dam  is  in  sound 
structural  condition.  Therefore,  it  is  considered 
adequate  with  respect  to  overtopping  or  structural 
failure. 

b.  Adequacy  of  Information 

The  data  located  are  deemed  adequate  regarding  the 
enclosed  analysis  of  safe  operation  and  stability. 

c.  Urgency 

It  is  recommended  that  the  remedial  measures 
described  below  be  performed  sometime  in  the  near 
future. 

d.  Necessity  for  Further  Study 

Further  studies  are  believed  to  be  unnecessary 
under  the  purview  of  P.L.  92-367.  However,  in  view 
of  the  hazard  classification  for  this  dam,  it  would 
be  desirable  that  the  owner  institute  a  plan  for 
inspection  of  the  dam  to  ascertain  its  continued 
good  functioning,  particularly  during  severe 
storms . 

RECOMMENDATIONS/REMEDIAL  MEASUREMENTS 
a •  Re  comme  nd  a  t i o  n  s 

Although  the  embankment  of  the  dam  is  protected  by 
the  steel  sheeting  and  concrete  retaining  wall  at 
the  toe,  it  would  be  desirable  to  clear  the  tree 
and  brush  growth  to  minimize  damage  due  to  root 
growtli.  Similarly,  the  upstream  and  downstream 
gate  valves  controlling  the  12-inch-diametGr  cast 
iron  pipe  drain  should  be  made  operable  in  case  it 
becomes  desirable  to  drain  the  pond.  The  deterio¬ 
rated  concrete  in  the  retaining  wall  should  be 
repaired • 
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O&M  Maintenance  and  Procedures 

In  the  near  future,  the  owner  should  develop 
(1)  written  operating  procedures  and  a  periodic 
maintenance  plan  to  insure  the  continued  safety  of 
the  dam,  and  (2)  an  emergency  action  plan  and  down 
stream  warning  system  to  minimize  the  hazard  poten 
tial  of  this  dam.  It  is  further  recommended  that 
the  drain  be  operated  periodically  to  insure  its 
proper  functioning  and  to  keep  the  intake  area 
free  of  excessive  siltation. 
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